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1
LABEL-BASED PARTITIONING FOR
NETWORK SUBSCRIBERS

FIELD OF THE INVENTION

This invention generally relates to methods of accessing
subscribers and network resources in telecommunication net-
works, and more particularly to a method of identifying sub-
scribers for rendering a new network service based on certain
known criteria.

BACKGROUND OF THE INVENTION

Different aspects of managing a communication network
have been addressed in prior art with varying results. U.S. Pat.
No. 7,043,659 to Klein et al, for example, teaches a system
and method which enable flexibility in configuring manage-
ment behavior of a network management system. A user in
said Klein et al patent may specify the management actions to
be performed by a management policy and the process to be
utilized by the management policy in performing such man-
agement actions.

Published U.S. patent application 2005018790 teaches a
database wherein data is represented in a manner that
expresses the structure inherent in the data as one or more
“augmented clauses”, where each clause has a pair (c,G)
including a database element ¢ and a group G of group ele-
ments g acting on it. A query is encoded in a group theory
representation and is executed on the group theory represen-
tation of the data to identify database elements and associated
group elements satistying the query.

Management of telecommunication networks involves
complexity and has evolved to be sophisticated, assisting in
catering several subscribers and network resources for ren-
dering a variety of network services. Generally, in Telecom
Management Networks (TMN), subscriber and network
resource information is represented in a predominantly hier-
archical manner, and, management applications are devel-
oped and implemented using the hierarchical information
model. There exist known standards that govern the design
and use of such models. For example, I[TU-T recommenda-
tion M.300 and related series of technical recommendations
relate to the representation of network resources and infor-
mation in a hierarchical way. In network management, sev-
eral different kinds of network service are offered to different
subsets of customers. It is known that subscriber provisioning
and management, and network inventory uploading are com-
plex and time consuming tasks in telecom networks. In
known methods of network management for accessing
required subscribers based on predetermined criteria, upload-
ing of network inventory is performed. However, uploading
network inventory ends up to be a time consuming process,
and results in high operating costs owing to the hierarchical
information model. It is also known that it is a time consum-
ing process to access the listings of network resources and
services which are being offered to specific subscribers and
customers.

A network operator would sometimes need to access a
listing of the types of service being offered to subscribers. If
the network management intends to offer a promotional ser-
vice to selected subscribers, the network operator would need
to run multiple commands to get information pertaining to the
required subset of such subscribers. The operator would then
need to run scripts to provision the promotional service. Alter-
natively, the operator could do computations manually from
the graphical user interface. Both approaches are labor inten-
sive, inefficient and uneconomical. The hierarchical repre-
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sentation, also known as containment hierarchy of network
resources (e.g., a network port is uniquely represented as
Equipment-ID: shelf ID: Subrack-ID:SlotID:PortID) is the
primary cause for the inefficiency. It is also noted that day-
to-day monitoring and uploading of network inventory is
involved with the use of known methods.

SUMMARY OF THE INVENTION

The present invention addresses the issue of how to sim-
plity providing a promotional network service to selected
subscribers by obviating the disadvantages of prior art
approaches. The invention also provides a method of access-
ing the listing of services provided by the network in a simple
manner without the disadvantages of prior art approaches.
Thus, the present approach simplifies operations including
monitoring of network (by partitioning by creating subscriber
subsets), and simplifies the operation of uploading of the
network inventory. The present invention uses a label based
partitioning approach and does away with the predominantly
hierarchical information model and saves on time and
expense in identifying a subset of subscribers who might
receive a new or promotional network service. The invention
applies the label based approach also to identifying the types
of network service available to subscribers. To this end, the
present approach uses labels which represent each network
service. Appropriate labels are also attached to subscribers
who have elected to receive corresponding network services.
Thus, each subscriber might have several attached labels
based on the different network services the subscriber has
chosen to receive. Also, a specific network service label might
be seen attached to many subscribers all of whom have
elected to receive the corresponding network service. For
instance, a board/card on the shelf of telecommunication
equipment can be labeled. Such resource labeling would help
in partitioning the network. It is also noted that inventory
information can be uploaded faster from a network which is
thus partitioned. Also, there might be some cards/boards on
the equipment that have been observed to be faulty (say, the
card resets periodically). If the operator wishes to monitor
such cards using previously known methods, the operator
would typically (a) write a script for monitoring, and (b) put
a filter from an alarm panel for monitoring faults on the card
in question. The operator might attach labels to such cards
perceived as faulty, and, from a graphic user interface itself do
a monitoring of the labeled cards. The advantage is that the
operator has a view-console from where it is possible to not
only monitor the faulty component equipment, but also
related equipment such as a subscriber port that is contained
in a card/board.

To obtain a subset of selected subscribers who meet certain
criteria decided by labels, in one approach, the present inven-
tion expediently uses the technique of modern indexing algo-
rithms for fast label-searching and matching of labels. An
example of the technique is by using a search engine such as
used by Google®. Other label searching and matching tech-
niques are equally applicable in the implementation of the
present invention. Advantageously, a SNMP (Simple Net-
work Management Protocol) label MIB (Management Infor-
mation Base) is maintained with stored information pertain-
ing to different network service labels and subscribers.

The present invention in one form resides in a method in a
telecommunication management network serving a plurality
of subscribers, the method being directed to managing a
specific management application service for selected sub-
scribers without uploading network inventory, comprising
the steps of: assigning a unique label for each service resource
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in the network, and attaching said unique label also to a
subscriber who has elected to receive said each service; iden-
tifying one or more predetermined subscriber-access labels
associated with a new management application service which
the network wishes to provide to selected subscribers who can
beidentified through at least said one unique label; generating
an operator-view of a listing of those subscribers who have
said predetermined subscriber-access labels; and, initiating
completion of said new management application service
based on said listing.

In a second form, the invention resides in a method of
performing a network management function in a telecommu-
nication network which serves a plurality of subscribers, said
management function being intended to provide a specific
desired new service to selected subscribers, each of said sub-
scribers being characterized by a type of network service that
a subscriber has elected to receive, the method comprising the
steps of: assigning a unique label to each type of network
service in the telecommunication network and attaching said
unique label also to each subscriber who has elected to
receive a corresponding service; identifying subscribers with
predetermined labels to whom the network management
wishes to provide a new service, said step of identifying being
performed by using a label-searching approach to match said
predetermined labels, and; initiating completion of said man-
agement function to said identified subscribers.

In another form the invention resides in a method in tele-
communication network catering to several subscribers
among whom certain subscribers have elected to receive cer-
tain specific network services from the network, the method
being directed to accessing required categories of subscribers
without uploading network inventory and comprising:
assigning a specific network service label to each type of
network service; attaching each said specific service label to
a subscriber who has chosen to receive said each type of
network service, whereby a given subscriber may have one or
more attached network service labels, and a given specific
service label may be seen attached to more than one sub-
scriber, and; subsequently accessing a required category of
subscribers who have a combination of predetermined
attached network service labels by using a label matching
algorithm in a flat hierarchy to generate a listing of said
required category of subscribers. A modification comprises a
method in a telecommunication network catering to several
subscribers among whom certain subscribers have elected to
receive certain specific network services from the network,
the method being directed to accessing required categories of
network services without uploading network inventory and
comprising: assigning a specific network service label to each
type of network service; attaching each said specific service
label to a subscriber who has chosen to receive said each type
of'network service, whereby a given subscriber may have one
or more attached network service labels, and a given specific
service label may be seen attached to more than one sub-
scriber, and; subsequently accessing a required category of
network services by using a label matching algorithm in a flat
hierarchy to generate a listing of said required category of
network services.

In yet another form, the invention resides in a method in a
network management system which caters to several sub-
scribers among whom certain subscribers have elected to
receive certain specific network services from the network,
the method being directed to providing a specific network
service to a selected category of subscribers without upload-
ing network inventory, and comprising: assigning a specific
network service label to each type of network service; attach-
ing each said specific service label to a subscriber who has

10

15

20

25

30

35

40

45

50

55

60

65

4

chosen to receive said each type of network service, whereby
a given subscriber may have one or more attached network
service labels, and a given specific service label may be seen
attached to more than one subscriber; subsequently accessing
arequired category of subscribers who have a combination of
predetermined attached network service labels by using a
label matching algorithm in a flat hierarchy to generate a
listing of said selected category of subscribers, and; initiating
the specific network service to subscribers contained in said
listing of said selected category of subscribers.

Also included in the scope of the invention are computer
readable medium encoded with data/instruction which when
executed by a computing platform would result in execution
of'a method recited in any of the paragraphs supra.

BRIEF DESCRIPTION OF THE DRAWING

A more detailed understanding of the invention may be had
from the following description of certain embodiments, to be
understood in conjunction with the accompanying drawings
that form a part hereof, and in which are shown by way of
illustration specific embodiments in which the invention may
be practiced. It is understood that other embodiments may be
utilized and structural changes may be made without depart-
ing from the scope of the present invention. In the accompa-
nying drawings:

FIG. 1 illustrates the basic idea of an SNMP label MIB;

FIG. 2 illustrates the application of label based multilevel
partitioning in web services applications; and,

FIG. 3 illustrates the method for accessing a label based
subset of subscribers using the invention.

DETAILED DESCRIPTION

A detailed description of one or more embodiments of the
invention is provided below along with accompanying figures
that illustrate by way of example the principles of the inven-
tion. While the invention is described in connection with such
embodiments, it should be understood that the invention is not
limited to any embodiment. On the contrary, the scope of the
invention is limited only by the appended claims and the
invention encompasses numerous alternatives, modifications
and equivalents. For the purpose of example, numerous spe-
cific details are set forth in the following description in order
to provide a thorough understanding of the present invention.

The present invention may be practiced according to the
claims without some or all of these specific details. For the
purpose of clarity, technical material that is known in the
technical fields related to the invention has not been described
in detail so that the present invention is not unnecessarily
obscured.

The use of the present invention is illustrated through
exemplary scenarios. In the first scenario, there are subscrib-
ers in the network that have elected to receive GPRS service
on their mobile phones, and also have opted to be connected
to a ‘Stock Alert’ service. If the network, as the telecommu-
nication service provider, wishes to give a promotional ser-
vice to those who have subscribed to GPRS and to the ‘Stock
Alert’ service, it will be necessary to obtain a subset of sub-
scribers who have chosen to receive both GPRS and ‘stock
Alert’ service. Using the prior art approach, the network
operator would need to run multiple commands

1. To get the subset of such subscribers.

2. Then the operator would need to run scripts to provision

the promotional service, or alternatively do them manu-
ally from the operator’s graphical user interface.
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In the second scenario, it is required to identify subscribers
of a specific category who satisty certain requisites, referred
to for example as “Gold” subscribers. It is noted in this
context that a large number of subscribers can exist for a
telecom company, and these subscribers would have a certain
subscriber profile configured on them. A subscriber profile
typically describes the nature of service configured for the
subscriber. Examples of the nature of service include: quality
of'service, type of service, physical and logical characteristics
of the subscriber equipment, etc. In practice, one type of
subscriber profile would be associated with more than one
subscriber.

To perform a task such as “Upgrade the bandwidth for all
‘Gold’ subscribers”, it would need to be done in multiple
steps, if known methods of approach are followed.

The present invention expediently uses label based multi
level network partitioning for visualization and operator
actions. To this end, the procedure includes the following:

1. Attach labels on each network service resource on the

network elements.

2. Labels can be attached to resources automatically
(through programs) or manually.

3. Define a generic implementation that will build operator
views based on one or more labels.

A label SNMP MIB can be written for generic implemen-

tation.
To implement the above approach,

1. Customers/subscribers are labeled as per the services
subscribed (a label for each service)

2. Application generates an operator-view or listing for
“Gold subscribers”, based on labels “GPRS” and “Stock
Alert”. For this purpose, the network operator can use a
label matching technique, or a label matching algorithm.
Alternatively, any suitable search engine using a flat
search may be used to generate a listing or subset of
subscribers whereby the inefficient predominantly hier-
archical approach is obviated. There can be any number
of special groups of subscribers similar to the “Gold
subscribers”, and the label combination “GPRS” and
“Stock Alert” is just an example.

3. Select the list of resources and apply the profile or
perform an operator action The above approach using
labels, obviates the largely hierarchical approach used in
prior art with attendant disadvantages of delay and lack
of efficiency.

More particularly, with specific reference to FIG. 1, it is
seen that based on the object which needs to be labeled,
suggested label descriptions are indicated, which could be
entered in the MIB. In particular, it is noted that the resource
label index is a type of object identifier, and points to the MIB
object that is being labeled. If however, this points a table or
a group, an entire MIB tree is labeled. It is also noted that the
resource label is in the form of a string which shows the value
of'the label. With reference to FIG. 2, an example of how the
present labeling technique can be applied in web service
applications is illustrated. Illustrated in FIG. 2 are network
elements and a labels repository interacting with a network
management server through SNMP. The label application
technique taught herein is applied to AJAX (Asynchronous
JAVA script XML) through which web clients or subscribers
are selectively reached. It is noted that for network manage-
ment applications that are evolving towards implementing the
AJAX features, the label solution of the present approach
would be highly suitable because of its simplicity, features
and advantages. FIG. 3 shows an exemplary implementation
of the present approach to the problem of having to identify
certain subscribers who meet the predetermined-labels crite-
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rion, referred to hereinabove as the “Gold” subscribers. If the
prior art approach is used to identify and reach the “Gold”
subscribers, the process would be inefficient and need a 3-step
provisioning and approach by going through the rack, sub-
rack and the LT cards. Using the present approach, a flat
hierarchy approach can be used in a single step search oflabel
searching and matching to arrive at an operator’s view of the
“Gold” subscriber listing with attendant efficiency and
advantages. Similarly, an operator’s view of the groups of
subscribers similar to the “Gold” subscribers may be obtained
by using the labeled flat hierarchy approach of the present
invention. Other examples of referring to groups of subscrib-
ers with specific label features will be known to those who are
skilled in the art.

The comparison table below shows the comparison and
advantages of the present label partitioning approach as
opposed to the conventional largely hierarchical approach.

Old Approach (mainly
Hierarchical only)

Proposed Label Based
Partitioning

Offers hierarchical AND
perspective based information
modeling.

Much faster for provisioning
services, since objects are
organized in a flat hierarchy -
i.e. Label as the key and object
as the value.

Can use modern indexing
algorithms (as developed for
search engines like Google ®) to
reduce time of search

Supports only one method of
information modeling i.e.,
hierarchical.

Takes a long time for
provisioning services, since
every object has to be
retrieved by traversing the
hierarchy.

Has to rely on
OID/Containment Hierarchy
tree traversal to fetch
information; limited scope for
optimizing traversals.
Ill-suited for web services
based applications (like
AJAX ®), as these rely more
on strings than structured
OIDs.

Best suited for web services
applications as a label is nothing
but a simple string (unlike an
OID which can, at best be a
structured string)

The advantages provided by the present approach include
the following:

1. This solution retains the concept of network hierarchy
where required, and helps the operator to do away with
network hierarchy completely when it is a disadvantage.

2. Modern indexing algorithms implemented herein make
label searching and indexing fast.

3. SNMP MIB can facilitate a generic implementation,
and, labels can be added or removed instantly and with
ease.

4. Reduction in time for network management and main-
tenance operations is achieved.

Implementations:

The present invention can be implemented in platforms
such as AJAX®, which stands for Asynchronous JavaScript®
XML. It is conceivable that the present invention can be
implemented in other platforms also, without limitation. It is
seen that the present approach provides a simple and powerful
tool for web based applications.

The present approach can be used with great benefits in
NM applications such as: Web Based NMS (Network Man-
agement Systems), and Service Management applications.

Also included in the scope of the invention is a computer
readable medium encoded with data/instruction which when
executed by a computing platform would result in execution
of'a method recited in any of the paragraphs supra. Embodi-
ments of the present subject matter may be implemented in
conjunction with program modules, including functions, pro-
cedures, data structures, application programs, etc., for per-
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forming tasks, or defining abstract data types or low-level
hardware contexts. Examples of said tasks in the context of
this invention include attaching labels, forming an informa-
tion base and label matching to obtain a subset of subscribers.

Different embodiments of the present subject matter can be
implemented in software which can be used in any suitable
computing environment. The embodiments of the present
subject matter are also operable in a number of general-
purpose or special-purpose computing environments, or pro-
cessors or processing units. Some computing environments
include personal computers, general-purpose computers,
server computers, hand-held devices (including, but not lim-
ited to, telephones and personal digital assistants (PDAs) of
all types), laptop devices, multi-processors, microprocessors,
set-top boxes, programmable consumer electronics, network
computers, minicomputers, mainframe computers, distrib-
uted computing environments and the like to execute code
stored on a computer-readable medium or computer memory
elements. The embodiments of the present subject matter may
be implemented in part or in whole as machine-executable
instructions, such as program modules that are executed by a
computer. Generally, program modules include routines, pro-
grams, objects, components, data structures, and the like to
perform particular tasks or to implement particular abstract
data types. In a distributed computing environment, program
modules may be located in local or remote storage devices.

Computer memory clements can include any suitable
memory device(s) for storing data and machine-readable
instructions, such as read only memory (ROM), random
access memory (RAM), erasable programmable read only
memory (EPROM), electrically erasable programmable read
only memory (EEPROM), hard drive, removable media drive
for handling compact disks (CDs), digital video disks
(DVDs), diskettes, magnetic tape cartridges, memory cards,
Memory Sticks™, and the like; chemical storage; biological
storage; and other types of data storage.

“Processor” or “processing unit,” as referred to herein-
above, includes any type of computational circuit, such as, but
not limited to, a microprocessor, a microcontroller, a complex
instruction set computing (CISC) microprocessor, a reduced
instruction set computing (RISC) microprocessor, a very long
instruction word (VLIW) microprocessor, explicitly parallel
instruction computing (EPIC) microprocessor, a graphics
processor, a digital signal processor, or any other type of
processor or processing circuit. The term also includes
embedded controllers, such as generic or programmable logic
devices or arrays, application specific integrated circuits,
single-chip computers, smart cards, and the like.

In the foregoing detailed description of embodiments of
the invention, various features may be found grouped
together in a single exemplary embodiment for the purpose of
streamlining the disclosure. This method of disclosure is not
to be interpreted as reflecting an intention that the claimed
embodiments of the invention require more features than are
expressly recited in each claim. Rather, as the following
claims reflect, inventive subject matter lies in less than all
features of a single disclosed embodiment. Thus the follow-
ing claims are hereby incorporated into the detailed descrip-
tion of embodiments of the invention, with each claim stand-
ing on its own as a separate embodiment. It is understood that
the above description is intended to be illustrative, and not
restrictive. It is intended to cover all alternatives, modifica-
tions and equivalents as may be included within the spirit and
scope of the invention as defined in the appended claims and
their equivalents. Many other embodiments will be apparent
to those of skill in the art upon reviewing the above descrip-
tion. The scope of the invention should therefore be deter-
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mined with reference to the appended claims, along with the
full scope of equivalents to which such claims are entitled. In
the appended claims, the terms “including” and “in which”
are used as the plain-English equivalents of the respective
terms “comprising” and “wherein,” respectively.

The invention claimed is:

1. A method of managing application services for subscrib-
ers comprising:

assigning, by a network management computing device in

a telecommunication network, one of a plurality of net-
work service labels to each of one or more types of
network services;
attaching, by the network management computing device,
one or more of the network service labels to a each of a
plurality of subscribers that has chosen to receive one or
more of the network services wherein one or more of the
network service labels may be attached to more than one
of the subscribers;
creating and maintaining, by the network management
computing device, a simple network management pro-
tocol (SNMP) management information base (MIB) for
each of the network service labels using the computer,
wherein the SNMP MIB comprises at least a resource
label index pointing to at least an object, table, or group
to be labeled and an entire MIB tree is labeled if the
resource label index points to the table or group;

accessing, by the network management computing device,
a required category of the subscribers having a combi-
nation of predetermined attached one or more of the
network service labels by using a label matching algo-
rithm in a flat hierarchy of the SNMP MIB to generate a
listing of said required category of the subscribers; and

providing, by the network management computing device,
another network service to the required category of the
subscribers.
2. The method as in claim 1, wherein the network service
labels comprise strings of information about a corresponding
one of the network services provided by service resources or
network resources.
3. The method as in claim 2, wherein the information
comprises general packet radio service (GPRS) or stock-alert
in one of the network resources, or a rack, subrack, line card
in the subrack, or port in the line card in another of the
network resources.
4. The method as in claim 1, further comprising:
adding, by the network management computing device,
one or more additional network service labels to the
SNMP MIB; or

deleting, by the network management computing device,
one or more of the network service labels from the
SNMP MIB.

5. The method as in claim 1, further comprising generating,
by the network management computing device, an operator-
view of a listing of the required category of the subscribers.

6. A non-transitory computer readable medium having
stored thereon instructions for managing application services
for subscribers comprising executable code which when
executed by a processor, causes the processor to perform
steps comprising:

assigning one of a plurality of network service labels to

each of one or more types of network services;

attaching one or more of the network service labels to a

each of a plurality of subscribers that has chosen to
receive one or more of the network services, wherein one
or more of the network service labels may be attached to
more than one of the subscribers;
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creating and maintaining a simple network management
protocol (SNMP) management information base (MIB)
for each of the network service labels using the com-
puter, wherein the SNMP MIB comprises at least a
resource label index pointing to at least an object, table,
or group to be labeled and an entire MIB tree is labeled
if the resource label index points to the table or group;

accessing a required category of the subscribers having a

combination of predetermined attached one or more of
the network service labels by using a label matching
algorithm in a flat hierarchy of the SNMP MIB to gen-
erate a listing of said required category of the subscrib-
ers; and

providing another network service to the required category

of the subscribers.

7. The non-transitory computer readable medium as set
forth in claim 6, wherein the network service labels comprise
strings of information about a corresponding one of the net-
work services provided by service resources or network
resources.

8. The non-transitory computer readable medium as set
forth in claim 7, wherein the information comprises general
packet radio service (GPRS) or stock-alert in one of the
network resources, or a rack, subrack, line card in the subrack,
or port in the line card in another of the network resources.

9. The non-transitory computer readable medium as set
forth in claim 6, further having stored thereon at least one
additional instruction comprising executable code which
when executed by the processor, causes the processor to per-
form at least one additional step comprising:

adding one or more additional network service labels to the

SNMP MIB; or
deleting one or more of the network service labels from the
SNMP MIB.

10. The non-transitory computer readable medium as set
forth in claim 6, further having stored thereon at least one
additional instruction comprising executable code which
when executed by the processor, causes the processor to per-
form at least one additional step comprising generating an
operator-view of a listing of the required category of the
subscribers.

11. A network management computing device, comprising
a processor and a memory coupled to the processor which is
configured to be capable of executing programmed instruc-
tions comprising and stored in the memory to:
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assign one of a plurality of network service labels to each of

one or more types of network services;

attach one or more of the network service labels to a each

of a plurality of subscribers that has chosen to receive
one or more of the network services, wherein one or
more of the network service labels may be attached to
more than one of the subscribers;

create and maintain a simple network management proto-

col (SNMP) management information base (MIB) for
each of the network service labels using the computer,
wherein the SNMP MIB comprises at least a resource
label index pointing to at least an object, table, or group
to be labeled and an entire MIB tree is labeled if the
resource label index points to the table or group;

access a required category of the subscribers having a

combination of predetermined attached one or more of
the network service labels by using a label matching
algorithm in a flat hierarchy of the SNMP MIB to gen-
erate a listing of said required category of the subscrib-
ers; and

provide another network service to the required category of

the subscribers.

12. The network management computing device as set
forth in claim 11, wherein the network service labels com-
prise strings of information about a corresponding one of the
network services provided by service resources or network
resources.

13. The network management computing device as set
forth in claim 12, wherein the information comprises general
packet radio service (GPRS) or stock-alert in one of the
network resources, or arack, subrack, line card in the subrack,
or port in the line card in another of the network resources.

14. The network management computing device as set
forth in claim 11, wherein the processor is further configured
to be capable of executing at least one additional programmed
instruction comprising and stored in the memory to:

add one or more additional network service labels to the

SNMP MIB; or delete one or more of the network ser-
vice labels from the SNMP MIB.

15. The network management computing device as set
forth in claim 11, wherein the processor is further configured
to be capable of executing at least one additional programmed
instruction comprising and stored in the memory to generate
an operator-view of a listing of the required category of the
subscribers.



